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mm^] mmm 

2x1 0 ^^atoms/cm^ JgATTfeS ^ 5:i^^i:-rS^#^tc^g„ 
r##]g 2 1 

ItffBH 1 ©S^MlCg? b T^tt tlfeU 2 ODS^jgi:, 

ttfiH^ 1 <D^m^(D^mmmmiimmm 2 ®s^i^(fi<z)^M#?iMi:t&iam 1 
i^tmmm2(Dmm(D^miz^vf^^m<^mmit2x 1 o^^atoms/cm^ je^t-t?^ 

M^^l Xti»*JS2fC^VNT, mm^Umt. Na, Mg, Ca, BaA^P>3l#{$ 
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[^*«9] 
[0 0 0 1] 

^nmit. s«±^c?^^$tl^^s^^#m$:Mv^;t^ll^^>i;x^ (Thin 

Film Transistor: TFT) ^C0if£^f4c^gS.tJ^^©#^*^lCM-rS%®T?fe 

So :^^m<o^mii^mmit. mmh^yvy^^ (tft) ^mos h^>i;>^t5? 

[0 0 0 2] 
[tl&5f$(Z)$^^g] 

^K^E, ^m^m^m\'^t^^miiim^iiLxmf^h^yvy^^ (tft) 
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[0 0 0 3] 

(Na) ©MAT'^oJto Na*^iE}C^«b, S^j^tti$:>f i: L/Ti&^ * t>S 
ZlttCjiy VW^i&'tS3^^i:L/TMffi$tl. TFTO||M'fb$:|Ja±LTV\fe 

;i/:*y±^^M (2M7S^) , M;i«-:^hU'^ (Na) , ^tjU'^^A (K) , ^if 
^i/^h. (Mg) , iif\^i/^hs (Ca) , /tU'^A (Ba) *^#lfe>ti-5o dti 
e> ^^^^i^® ®M*^fg!^1^ © S T F T #M {Ci^il^ pT^ T' o fee ^ r 5 ;()^ 

[0 0 0 4] 
[^^*^^Sib L i: ^ t-S^S] 

i: r 5 F T ^(Dmm^mmo^^^^m h r^mm. tft ^mmt^nm 

#®©^M^?§fS*^ 5X10 ^^atoms/cB^ —5X10 ^^atoms/cm^ t^B^<0:^ 
Ummm i-miZl X l O^^at ms/c«^ ar) lCjt^Ti«<. TFTCD^^tt?: 
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[0 0 0 5] 
[0 0 0 6] 

^^f-hiBSSil^y-hSSi^JlOl^SlC^M-U^yA (Na) *^#^E-r-5M 
$:04~06lCa^-ro H4, H5l±TFT0S IMS:$)-*fM:^S:^bfct;®T% 
BT (Bias Temperature m,^^m±^J^ii^hlMWi-t^) ^SM® S I M S :$>||f 
j^^$:04{C, BTMS^OS IMSd^-^f^^^raslC^-To 04, 0 5 

lCfel:tSNa®^mTRB^-5V>l±A-/^^^^'i;>Kl/'<;i/liJHH x l 0^^ato«s/ 
cm^ X%^. 

[0 0 0 7] 

^AT'^Sc il35}<)^BT^Q.a^Ji05}Ca^-tJ:dlCN a®#:feS:3^'r^f-^*^ 
2o|iM$tlfco lo®tr-:J7tt04 (BT^SItf) ^C%^$tlT^^:t>^f- MB 
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SZ:h*^t)*^ofeo n^^:^;i/MTFT (06 (A) K^^t) . 

'V:^;i/MTFT (0 6 (B) iZ^t) ^fCBT^Slif (11^) ilBT^S^ (m 

loT*^SL$^^|l«JE (Vth) <Dmm%:^L, TFT®#®ttA^S 
tlT V ^ S j^:^ & t> ® & S o 
[0 0 0 8] 

#f|g|gS:T FTO^)®^^^Cj^#$:&^^$;&^^^^^c*T'i£M■r<53i: Sr^Sil-r 
[0 0 0 9] 

^(D^t^mmm. n mnmizis.mm -r s r a^t- ^ s e> r-^ s . l }?)^ b «i ^ 

^^^mxm^itm7t>tix\i^^o tJ&oT, ^mp^mt.'^mzmLxmm^n^m 
mm^m<D^u^i&m^BmtLx:i!imm^mm'r&zLiit)^x^^. jgtc. ^- 
hmmmt^- hmmit-mizj&mmm^nxis^-r. mmmt^- hmmwm 
(o^nmi&^^^mthx^mm^mm-r^ztf^x^^, 

[0 0 10] 
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[0 0 11] 

^ym^^mti>miimm^m^\ mi<D^mmm^mm< (5nmOT) :i^y^y 

[0 0 12] 

7^y^?:^^-r5miS^?ghLT{i, N a ©Mfi^^^M^T- 0 . 5ppb jeiT> M 

yT~\^y^ym (yvmtyyitry'e=:.^A<Dm^mWL. jeiiTBHFi:v>e>) 

, FPM (y ^ymiimmit7i<.mMm^mm) . LAL5oo^$:mv^-5ri:*^ 
x^^. z0^yKyym^^m-t^mii.mm-km^^xmmmm(D^um^^^ 
Lfc^^, '^(D^mmmizwm(Dyym7ximi)'^^^hx\^^^tm^^ti^fjK # 

[0 0 13] 

mmt^fj^t^tij^X^^. WLm^<Di-hV^ J^mmit n =^ > ^mic J: y <s 
<ai^e>4X, S IMS4^^lCfeV>T2X 1 0^^atoas/c«3 J[^TC, ^#lc<fcoTtt 
/-rX$:#J:L;t3^^,^,T'0^ffiTiSJS^TT'$>S 1X1 0^^ato»s/c«3 pj^ytt 

^ztfj^x^^. ^ L T w i: y J3 s yf^ummm 
^nm^co^nmrnmumtmi:^ 2 X i o^^ato.s/c«3 j^^^t, ^mz^^xitj 
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-< x^nMLr=.mi^.^.'^o)^mrm&sTv^^ i x i o ^^atoms/cm^ pjrt-t^ 

ffi^M^ W^^M $: M V ^ S 3 i: T' ^ „ 
[0 0 14] 

^nt:LfB2(Dmmt%:mv. mmmi<Dmmtmmf^2 0mm<D^mz^i-f^^ 

[0 0 15] 

^M%?iM i: tuSB^ 1 ® tffsHII 2 ©fi^j^c;D#Mlc ^ l-t S ^p^i^m^li 2 X 
1 O^^atoms/cm^ J!^TT'fe-5 3 il fS. 
[0 0 16] 

[0 0 17] 

[0 0 18] 

^7 A>()^?i^StlS*^, ^(Dm^itl X 1 0^^atoBs/c«2 ~2 X 1 0 ^^atons/ca^ 

V^^±A^y ^^y^i:7> Kl//<;i/tt^2 X 1 O^^ato«s/c«^ "TfeS. 
[0 0 19] 

miZi5i'fS>^Ummm^2Xl O^^atoas /cm^ &.ytX^. ^#lC<fcoTtt 
y >rX$:^^L;t3^^,^,T'<Z)^ffiT^Je*T"rfe5 1 x l O^^atoas / c J^tT 
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[0 0 2 0] 

[0 0 2 1] 

ffl I \ r 0,^. $ t>.- ^ V ^ -n , 
[0 0 2 2] 

fe;^tr>xy-?^>^*S: igM* b =foM l-t ti «^ v^ t) li 3& V N„ lix 
^ > iBllCggtlS <t: e) S CI IC <}: o T, S^m^® $:?5f 

[0 0 2 3] 
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[0 0 2 4] 

zmmmm i ] 

T il V^^^JVMT F T ^mSm±lZf^m CMO S ©S&OD^^^^^-e&S 
[0 0 2 5] 

««l 0 1 li:!tf^;^a«. ±^ ^ >y ^(.miRt^i^^m^^^ 

M V N -5 3 ii =b or |g S o 
[0 0 2 6] 

-eLT, ««1 0 l®^J?^<ht)TFTA^?^J^$tlS*M{Cli, ^'fb3§|^M*^ 

y^mt.vxmv}r$>^o Mfb^^MA^^jj^sr^ii^i o 2 2 o- 

lOOnm, f^^69{C«5 0 nm©^$tC?g^b. ^ ^KmitmmmfJ^^i^^T 
i&mi 03$:50~500nm, f^^fi^^Ctt 15 0 — 2 0 0 n ICJ^^L 

[0 0 2 7] 

T%i^s:^^^^M*^e>^sT%iii 0 2^ttt. mimmmi)-'^^jt^ 

m S: J^fife b T =b ^ V ^ ;()\ :^mmmmx- T F T ® S:%;ilLT2M=^)gi:L 
[0 0 2 8] 
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So ^zxmmx^^^mi^mmit. s^vny (sd . ^jv-^-^:^ (oe) 

[0 0 2 9] 

#^®^^^lll SOlilO — lOOnm, f^^6«r{Cli5 0 n mOff $ 

X. U^itayjimz^AL^x 4 00-50 or;®|^^gi®x^S:^f vN^K^^J^tfi 

*>e)flJ^il$-ti:T-^^;!K^M$:5atom%Je^Ti:LT^<^:^:3?)^M*LV^„ ttc. # 

J&VN, (HI (A) ) 
[0 0 3 0] 

tr^. rmmt0^M^mi^mt\tmi:'^mmxm^-s!i^x$>^(Dx% r^m 
(Dm^mm-t^ ztiz^v. m^^(Dyf^nmmm^m<^ti)^x^^. ^©^^ 

[0 0 3 1] 

i^7C^S:|g^^-rSi:«4ifeTFT#ii$:#S^i:*^T'^So (01 (B) ) 
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[0 0 3 2] 

fco mi (c) ) 

[0 0 3 3] 

mz.. m 1 (om^^mi^m 1 0 5 mmRxfm 2 (D^^^^mi^m 1 0 4 mmiz^ 

S:M^^T«^& 6 0 Orpm , 1 0 tT > $ S^l^^SJCiiT 

2lLT7y^i::7^yfl:r>^-'^A©?g-&it*^#:«Jt7?l : 5 0 CD/l-y 7 T - K 
7^/^ (BHF) Xtr>x-/f^>^f SrfflVN^ZlilJCjcoT, S^<«^ 

fc, X-;^>^^?gtfcbT 1 : 5 0 BHF$:Mv\:fe*^, ig-^Jt^jg^ B H F-^ F 
PM;&^f©ffi©7*y^S:-^;t•r5mffi^?S5:ffiV^S3i:=feT'^-5. (01 (D) 
) 

[0 0 3 4] 

^LT. >f^M^l 5 5*'C|g^5S$tlfc^lODa4^^#«:Jll 0 5^®i:||2®^ 

^©^$5:1 0 — 2 0 0 nm, * L. < « 5 0 ~ 1 5 0 n mi: LTJ^^I" 

^###111 0 4,1 0 5^>?f- hffiii^J^l 0 6#®©^^>f:M^®tiS5:iS<^ 
03^*^-^$, 2 X 1 O^^atoms /cm^ J^tT^-tSZli:*^-^^^, (01 (E 
) ) 

[0 0 3 5] 
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^miJ^Bi 0 5(D^^:Sf^jum^m^^mo upt. hvx^ i o i o s 

[0 0 3 6] 

mt^:iinz^i)m2 o^mmmm ^mmbt=.o m^m^mi^un izMLxnm 

^ft¥-t^^mmftmtLXit. vy (p) . i&m (As) . yy^^ey (sb 
) j&ifjb^^ejtiTVNSjb^. zzxitv y^^nmjtimtvx. y^i-y^y^y (p 

) ^fflVN^>r>*-> K — y^7?i??ofe= Z0XMXlt. ¥—h^WMl 0 

mLx^(or(D^^mi^mizvy^mM-t&^i^K.. m^nBits o KeYtm&> 

iClg^Ufcc ^mHimiZWiM-^n^VyCDmmit. IXlol^-lXlO^^atom 
s/cm^ (Z)^HlC-r-5®AW* l/<, rr-eiil X l O^^atoms/cm^ i:L/fe„ L 

T, ^^^t:iiicu>*^^in$ti,;tM^^i 1 0, 1 1 lif^m^^nt^. z.z.xi^m 

1 (F) ) 

[0 0 3 7] 

mz. vV:^V'^7si;<Dm^^n^t=.o \yV7.V'77.^^m^'t^rc^\z\%. 

feofcc r^ytyy^m\tmi\:nm%^x-f'yX'r^i^mh. 't::L\zmtht=.\yv 
Lxi5<tnmmx^^t:io (a) ) 

[0 0 3 8] 

mz. ^-hmmmi o 6^®(D^$ig%i 5 G0!^^^n^r=.. ^mm(DWi^ 
it. m 1 <Dm^¥^mi^m: i o 5 m^SLXj^m 2 om^^m^m 1 0 4 

^^mmm<Dmmi:W±bt=.. zz.x%. jiv^yvmmnhxFPMfj^ifaym 
(Dyym^^m-r^m^mmi:m^^^zii%x^^o 02 (b) ) 
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[0 0 3 9] 

-e tT, >f- vmrnm i o e ^Bo^^^r i 5 e *>|g5^$ti^>?f- h^fiiife]^ 1 

0 6lCMLTmi©#mMl 1 2S:?^^bfco 1 2{i, Ta. T 

1®^«I11 1 2(Z)M$lil 0~1 0 0 nm, ^ L < 1 5 0 ~4 0 0 n mT' 
?^^•r^l^^^^^o ^fe, ^M^l 5 6(Z)B|^5S^3Ei^;()^^C^l®#«jll 12$:?^ 
^•tSZlillCj; >?f- h^i^j^l 0 6 ilHl ©^SMl 1 2#®®^^^J^% 
®li^S:i£<#oz:^*^l?$, 2X1 O^^atoms / c Jg^Ti^-tSZL^j^^T'^ 
So (02 (C) ) 
[0 0 4 0] 

-eoflfe, mo^mi^^LTWMo, TaN, MoT a, WSix (x=2.4<X< 

2.7) fA^(h%^mM'^^m^xii^mr^z.}Lis^^^:!b. 

[0 0 4 1] 

T a , T i , Mo, W^if (Z)#«ffiM3|6H±, A 1 u lCjt^em^55)^lSV>*^ 
[0 0 4 2] 

^jktC, S3CD7:t hVX^fCj:*; l^S^'::^ hVX^^ 1 1 3, 114, 115, 1 
?^^"t.5fc«b<0%©"^^y, h-^;^^ 1 1 5, 1 1 6tt, hSHH^j: 

4tt||l©arH^^f£^flsMC0^M$:MoT?^fig$tl, ri^C®Xg{C^ V^T, ^M^*^ 
[0 0 4 3] 

1 ® >r X ^ > ^^-^tC J: »; tl, H 2 <Z)>?f - 

h«^i 1 7 i:, >!f- hiB^i 1 9 i:, h7tx^>f > 1 2 OA'Jj^^^tifeo 

[0 0 4 4] 

^L,T, l/i?:^ h-rx^ 1 1 3, 114, 115, 1 1 6 5:-e<iD**abT, 



1 3 



ail£# 2000-3002431 



11-084989 



ii^'t^^m^jtmt.LXit. 3j?n> (B) . r;i/$-'i7i>. (Ai) . ?5fU'?A 

y (Bg Hg ) $:Mv>T>r;r> K-:/^T'^iDLfco r 3T'=biD3^«JE$: 8 o k 
eVilLT, 2 X 1 O^Oatoms/cm^ (Z)^i^lCJ}fn>$:^inbfeo ^bT> 02 ( 

D) KB'r^^iz:^u>i}mmmizmM-^titcm3<D^umm^i 21, 122 

[0 0 4 5] 

02 (D) 7?^l-tPjtf.fe hv>t.^ *:!^* t'*:=^> 114 hT^t^ *: 

MV^T^'^;X hv;^^ 1 2 3, 1 24, 1 2 5 $:?^J^Lfc„ ||4 CD h V>^.i^ 

>i'*scj;»jiii(Z)'?f-h«^i 2 efj^mm^titcL. :i(Dt^mi<o^~hmm 
^ifriyxm^jt^^oizm-^^nr^. (02 (e) ) 

[0 0 4 6] 

-eUT, l/t;P7.h'^:^i7 1 2 3. 1 24, 1 2 5 §:^^IC|S?S 115© 
7:4- hv:^^^lCJ; V l/i^'X hv'X^ 1 2 9, 1 3 0, 1 3 1 ^m^ht^o Ut^y^ 
hVX^^ 1 3 Oitf$l<D¥-hmmi 2 6S:goT, $ ^^C±S3&^e>BTm2 ® 

^mmm^i 10, 11 i^-^iiM^sj^Tj^^^ixfctjcD-e^oifeo i/s^'x 

[0 0 4 7] 

:izxvp7sh'^7.^ 1 3 0 ^mmhx¥- hmmmo-u^m^Lx 

[0 0 4 8] 
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, 1 3 3*^J^^$nfeo d^-Ttt. 7:4-^7>f> (PH3) $:^V^fe>r:t> K- 
y^ST'frofeo 3®X=gT't), h^fii^i^l 0 6 S!MLT^®T<Z)^#^*iMlc 
U>S:^in-tSfc«)lC, iDj^MffittS 0 k e V^]f«?)JC^^L^, Z(Dmm(OV 

fe»J, 1 X 1 0^^~l X 1 O^^atoms/cm^ L<, r^-etilXl 

O^Oatoms/cm^ iibfeo (03 (A) ) 
[0 0 4 9] 

^LT. h$fiii^j^l 0 6, ||l^a:rJf||2<D>!f- h«!^l 2 6, 117, 

^- hmm 2 7, h/ix^-r> 1 2 8(Z)^M{cin 34, 
$ vmm L fco * fern 1 ffymmmmm 135 li^fbii^mT'^ , 9 5 0 n m© 

[0 0 5 0] 

6, 117, ff- hmmi 2 7, bA>5>^>f > 1 2 8®^M*wb-r-&ri: 

[0 0 5 1] 

00'-7 0 0TC, * L<ii3 5 0-5 5 or, 33'eii4 5 0r, 2 ^^CD^ 
[0 0 5 2] 
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z:®^^ax@^C^V^T> ^^#H^tf»iC3~9 0%®}!K^S:^inbT^V^T 
%mv^o l^^ll(Z)Xg(Z)^{C, $e>lC3'-l 0 0%(3D7Km#H^tfiT' 1 5 

0~500TC. ^f* L< li 300-4 50 TC-e 2-1 2 ^^©:?K^^bMS®X3g 
Sr^T^iiav^o */^:«> 1 5 0-5 0 or, * L < 2 0 0 — 4 5 0 ^ ®S« 

[0 0 5 3] 

lll®M^$eii^Ml 3 4, 1 3 5li-e©^, ^6®7:t hVX^SrMVV 

(7) L' s;>\>i K v.^ ^ *:0J5^ I' . 3: ^ y ^mmir J: u ^P..^P.(D T F t 0 y — 

>^«^, Kl/>r>«Ml3 6, 13 7, 1 3 8 $:?^^bfe. a^LTV^^VA:^\ 
*lllgM*eiir(Z)||2(Z)#«l^$:, T il^S: 1 0 0 nm, T i $:-^tf A 1 1^ 3 0 

onm, Tij^i5o nm^xAy ^mvmmiyxmmhf^smmmthxm^i^ 

[0 0 5 4] 
[0 0 5 5] 

CMOSIlI5!&©n^-v:?^;i/MTFTtC«^Y:^;i/?^^MJ^l 4 2, H 1 O^f^M 
i^M^1 4 5. 1 4 6, m2(D^^tjMJ^l 4 3, 1 4 4 A^J^^SS tlfcc 

, m2(D^nmmmit. ^-hmmtmtst^mm (coLDmrn) 143a, 1 
4 4sit.¥-hmmtmf£^tj^^^mmihDDmw 143b, 144b 

[0 0 5 6] 

p5^^:^;i/MTFTtt, ^^:^i/I/J^^Mi^l 3 9, ||3©^Mi^M^l 
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40, 1 4 l3&^?^^$tlfco -eLT, l|3©^j^t?M^l 4 0, 141ttV-:^ 
Mi^, \^l'>(ymmttjt^rz. (03 (B) ) 
[0 0 5 7] 

03 (c) it^yA'-'Stm^(D±mm^BL. tft^:9-®a-a' 

c mmmmt. ms (b) hmj^lx^^^. ^is^ic^vnt, ^-vnmii 

[0 0 5 8] 
[0 0 5 9] 

Vf^mm^Jt>fm!^mm^2X l O^^atoms /cm^ JgAT, ^#lCckoTtt>^^X 
5:#i^L^3^^j^,7?0D«lffiTllJ«TT^S 1X1 0 ^^atoas /cm^ Je^Til-TS 
ri:A^T'^-5o «&oT, TFT#i4©«e>o^S:/jN$<T'^TFT(?)fi^'l4$:lRl 

[0 0 6 0] 

±m:^mm^mizi5\^xm^itj:m<DmK4¥^m¥^m^^^^mm(Dm 

^f^x5gi:bTtt, m^it. 0^n^mii^m±Kmmmmm (1^^100-20 
onm) sr^j-tT, ^^ay^L^\^mmm^-^mfj^mm^m (sius^^xi 

X 1 O^^-l X 1 O^^atoms / c ) X^tQL. -^0^, M^*fi^ll§:Bl5*f 
[0 0 6 1] 

tr^. :^mmmmizi5\i^x\,t. m^n^mi^m(Dnsi--y'!f^m^itj:n<D 
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mznom^mLtz-ff^. mz:r.tnzmm-^n-f. mi^im^itJimm. ^fe^K 

[0 0 6 2] 
[0 0 6 3] 

[0 0 6 4] 

[1116?^^ 2] 

^mm<Dmmmm^ms. mQiz^^jmrn-t^^ z.^xit. n^^:^)vmTF 
T t v^^^/iyMT F T h hMoDT F T ^M^-r^mmmMK 

[0 0 6 5] 

^T. S«8 0 1 ^bT:if^XS« 7 3 7; M,^,6 6 7TC) $: 

-&Sfc«)T:ffilli:bT^'fb^ftai^l^8 5 05:1 0 0 nm—S 0 0 n in(Z)j^^tC 
[0 0 6 6] 

o 

[0 0 6 7] 

i^-hmm^^ti) 8 0 2S:j^^ufco :^mmmxit. 7.A^:;^vyvm^m 

V>TM^fc^f (j^^SOnm) t^y^SUVm (]^M2 5 0 nm) 
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^m-r^^-hmm (.^-hmm^^m soi^mmLtc. m8 (a) ) 

[0 0 6 8] 

oorpB, 1 0|3>xbf>$it. MM^®C?gTbTg^M$-&fc-7ry^^-^W-rs 
AOm^ifcjb^flcm-ei : 5 0®A^y:7T- K:7*y^ (BHF) $:MV^feo Xlf 

0 B H F $:Mv^:t*^ ?g-^jt©ig^ B H F PM;&i:*©^fiCD37 ^y^S:^;^^-^ 

m^mm^m\'^^^ii%x^^o ms (b) > 

[0 0 6 9] 

. ^nm 8 6 0 o^^nm^PiJHz^- hmmm s 0 3 , so 4^ 

<omS.^i&<U^^t.ti^V^. 2x1 O^^atoMS /cm^ &.r n't ^ Z iLtl^X^ 

So 

[0 0 7 0] 

^- hmmms 0 3 \t. :^mmBmxitmmn^mmbxmmmms 0 3 a 

(11^5 Onm) il^^bS^i^S 0 3 b (j^^l2 5nm) ?::;^^XvCVDM 

m^^- hmmmt{yxmmvx\i^^i!)K mm^r^it^m&.±(Dmmmmtvx 

4 nm(04^^M^mm (r^;i/^TXS>Uil>|^) $::^^XvCVDSIC 
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HI 4 (B) lt\f'f^itj:^^'V:^*). *^3 10 1. ^^^g3 10 2. 
A*SP3 10 3. ^f^:^>r>y^3 10 4. /'«^yxU-3 10 5. ^0^3 10 6 
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^at^g3 4 0 3. M3ttf-A>^.:^y »y ^ 3 4 0 4, U 7 U'^ - 3 4 0 5 . 3 

4 0 6. ';->3 4 0 7T'fi|^$4xSo ^C^^li^a^^g 3 4 0 3 -^^©ffi 

[0 112] 



ffiiE# 2000-3002431 



1 1-084989 



014 (F) itynyhmzfuPaL^^-x^:^^). :^i^s 501. ytms 5 0 

2, mmmns 5 0 3, 3t^^3 5 0 4, ;?.^^y->3 5 0 5'r#^$tl5o 
[0 113] 

[0 114] 

iiim(D^nmmmt:i&mv^^<Dx% TFT#'i4(3Diie>-3^$:/jN$ <T'^tft 

[01] HJiJ^MlOOTFTCDf^lgX^Srat-^H 
[0 2] ^JgJ^^l ©TFT©#^X^$:a^f 0 
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